PAT-NO: 



JP411261056A 



BEST AVAILABLE COPY 



DOCUMENT-IDENTIFIER: JP 11261056 A 



TITLE: 



SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 



PUBN-DATE: 



September 24, 1999 



INVENTOR-INFORMATION: 
NAME 

ISHIDA, YUKITO 



COUNTRY 
N/A 



ASSIGNEE-INFORMATION: 
NAME 

TOSHIBA CORP 



COUNTRY 
N/A 



APPL-NO: JP1 0061 580 
APPL-DATE: March 12, 1998 

INT-CL(IPC): H01L029/78 

ABSTRACT: 

PROBLEM TO BE SOLVED: To lessen a MOS transistor of lattice gate 
structure 

in parasitic capacitance between a lattice gate and a semiconductor substrate. 

SOLUTION: A lattice-like gate 32 is formed on the front surface of a 
semiconductor substrate 10 through the intermediary of a gate insulating film 
28. An intersection insulating part 26 is formed on the semiconductor 
substrate 1 0 under the intersections 34 of the gate 32 respectively. By thin 
setup, a parasitic capacity which is generated between the intersections 34 of 
the gate 32 and the semiconductor substrate 10 not being directly related to 
the operation of a MOS transistor can be reduced. 

COPYRIGHT: (C)1999,JPO 



(i9)H*Btfw/y (j p> 02) & 4# It & $1 (a) (nmrnmskmrn 

WIH*11 -261056 

(43)£WB ¥jSn*(1999)9fl24B 

(51)Inta* OWE^ PI 

H0 1L 29/78 H0 1L 29/78 3 0 1W 



<21)tHH## «H¥10-61580 
(22)iIlBJH ¥£10^(1998) 3 £12H 



WfcR ftftBOftll OL (£ 11 JD 



(71) tUKA 000003078 

tt&ll£UI|fro#BWII*r72#S& 

(72) 3»B# S ffl ^ A 

*KE/ll!R/ll«r*^K/M^«2l»ri «5fc& 



(54) imomi zmmmxptmm&m 



(57) [JS»] 

[IBS] ^«y-b«jS«MOSh7>yX^K^ 

«Siotc3cmfega2 6$-0«fCiJ<. iiitJ; 
0, £ Ot&^tf h 3 2 CD^USS 3 4 1 




(2) 



tm^l 1-2 6105 6 



tmmmmmmty- btmrnzftLxymmz 

iz®to&A,T%l&.iStlX^& Z k £8& k -rSif^a 1 

ix&tf&tix^z, z t zmtt -tzmm i t 

^innzm^xm i sig t . 
®ximv>m<r)UtoizWti x& 2 ?>*g£ mm-t z t 

izX *) . 1 fttfSSS2<9i8i: £fc*r£T*&?tfc7) 

^laws&oy-x/K w >mmz&fStt-htk i> 
mmttmsz ktzx*). tammz&tf&him 

k. 

mmy~ bmmxm^Km^mmtzmmmtt: 
Mft&tsz tizx*). tZFFfty- h mm-hxnt. 
mttiz t ttWik^h^wgm.<o&&m. 
imrn5] ma^m^mthTMxM. ma 

tmsmtxvi-yr-rhzkizx*). aes^wtm 

mam^^-txmscmm^iBOi-tt. zktn 
OLk-rhmrn* tzwmmmmmnm&jm. 
imm6] wmy-himmzmm-zmx-^ m 

izy-bmmtBfS&z. zk*mkk-rhmm4 

s^m&mmmtmgmtzmtu z<mmt 
tzmmm^y^y^tzk^i*) . ies&wtr 

tm>2itx®m&?viy-bZBf£?z. zktmi 
k?zmm4n^M6n\,rfixir£m&<vmt* 



J&ZtihZk izX *)Mk LxmM£%fi:?y- hms. 

Bmmimm-hxmk. 

miy-hmmmmtz. mx&mwvftiir-non 
fifci&o x mm^mu^sta-ti x 3 tern 1 <m* 

mLy-vmm$m\z. mmmnmwm\z&<* 

10 zkizx*). mem 1 mm2(omk ihhitxmty 
-hwmmmz&?#(Dm&&!itf-&kki>tz. mi 
t&#mn-$mmm<vm#mLiz. %mmm 

m^wmiiiz&\ihm!3mmmm&iim& 
ttxwty&tiz k t x 0 . mmmsim&t&xn 

k. 

k tmim'^m^sm tti¥mtmgi<rm 
mzy-hmmxmoxuk. 
may- hmmm&£BjiLZixt:Bm&w>mizm 
20 wsmzwtbiLtiz k t x 0 , mnfty- h zmtftf-z, 

x&k. 

miy- bmmmmm;i-&xmk „ 
mn&rtf.y- b titj v z%m L <?)Wiiz&.wt&¥&ft 

ffiSZthXUk. 

ztiattzz k zmiik *&¥m#$mcoi§mijm. 
imms i way- vwmmmzmnmzmm- 
hxux\±. mmxiim<7>m<^fj^^',xu^x 

30 y-bwmjmkz-?x9kLx. wmmmmz 
m^M^mimkum^u m^x. zowxv 
£^x?k Lxm^xtmy- hs^fflKtc 
&2<m*ms£th. zk*mkk-?hm$&s\izw& 

immi 0] m&m&®t:Bf8fr&xmTte. m 
m^mtmmmmsnzimsmiimi. zmmt 
iztmmtt^v+yrtzzktzx*). aes^wt 

t^m^m^-txmsmmsmm-t. zk* 
40 mik^hm^8x\zm^9tzw&cvmftgmcr> 

immi 1] tmfr?#y-bmfct&xmx'it. 
mi^ftw&mmmzmmmzimL. zom 

mmsmzmtfZitxmffiTKy- b zmm-h . z 
k£miki-&mm8nmmi ow^turtzm 

50 [0001] 



(3) ^¥1 1-2 6105 6 

3 4 

? yvx?<r>^mmmzm£rtimmr& . i o o o 7 ] 

[ooo2] [mg£#&-r4fc#><o¥&] jL£iBa£jS8tf-4*: 

[«*^ogni] mos vvyitxwf&immtt on *%mm&¥mmm*. *mvm&t. 

- h£ESt4»ji#Jfl£>*rO>4. 0 1 6fcM£fcfc*i »j£$*iJtlfrF#y- h b . B5fE^tta«fcfcft4B5 

[0003] hi 6*^t>*>& <k a < tmy- us at t-4 . 

jgfcfc wctt, y- M 0 0 £ 4#^ft. ^<7)SK:y- [0008] #&^fc&4¥gf*gMcoSj®2rS; 

^MfeSl 02k HW ygBSi 04 fij UL m^mg<o^fl^<^ffiiafc^i$fi*:352 

f£#8£l0 6rtfcfctt4y-Mgli8Wi:&4. ZtUZ ^^O^tt^fc. IfiKtte^V^W,— 

4 J: 3 tc. y-M 1 0 £H^O*n<^»t, ^-^Htcy ffiffl£S&£$fi£!o£^!|?5«fc:. «fX«8ltf>flfcfr<0:* 

-XfB#l 1 2fc FW ^ffl«l 14fcftKftMMK fit»oT82<0«£»j£3-4£i:fc:J:'). £iU»*l 

fMHBKl 1 6Wfc*Jtt4y-HSI42 OWfc=5:4. £ &tfSS2c9igfc£;fc;b#Tte7#coj8fc U 

<0Cli:*^t>A»4J:afc:. MOS hiys?xj*>y-h (omx^m^mm^^BLx^m^izmicov- 

tt&Fffi$mb?&Zbtz£'). #ttBffllSfc9oy- 20 X/KW yfSt£$:Jgj£-f 4 fc t i>fc, iti^flliawf 

MgfcifJirCS 4 i fc jWDMiXV* . SB2 «^03c2ISfcm4 B^^fl^Kl^ 1 & 

[ooo4] ^2osfcfcJt4^aajw<oa^j: m^^mm 

imiWmdtLX 3 fc-*-*iMU HI 8ttWf*y-h SMaiLfcJBSW-ilgfc, 1ulE^te»£fc;fcft4B? 

JiTt4MOSh5^x^oy-hi I035#£jfc*c S«l^aafLt:^atfr*««>jitrii:fcJ: o. 

L-C^¥WHC*4. C:fiDHl8«nSMOSh7> 3c2H&taa5£Jgj£t4IgJ: . *J*5r< fc trofBffrftto 

^X*£HHfc LT*LTV*4. H19I4H1 8fct>tt «^BS2ry-Meg|g^3lSh. MBy-MMS 

4XIX -XIXtaffiBSBT&4. JSTSo^KlB^tt^tc^iaW^a^tr^fct 

- - [ 0 0 0 5 ] H 1 8*6*>*>£ i 3 «7«oy- b i 9 . 18^#y- h £Jgj£^4Igi: . b * 

1 1 0 fcUL F E TSH^t:^- L£v «£3»#£i£S #afc-T4 . 

1 1 8C3qfT4. -M*^ y-afWU 1 2fc 30 [ 0 0 0 9 ] *?6ffl£«4^{*ga:<7)gjS:fr 

>f 1 1 4 1 cvm^mz'^t-W)- L%\wftTt> mm. mi t&m<rm$imfo<vm£. mm&^ti 

4£H&1 18fct. %9&JbP&£l/tL£3. iO 4^fctcJ:0MtLTwaSI^*fc^-y-hSjjtJgffljS 

SElXfcL HI 9*6*0* J; 3fc, ¥g{fcStSl 2 0 Sr«jS^4ISfc . mEy-hSjSJgfflJgfc:, ffXUR 

coy-hmmi 24±cy-h 1 1 omt6*i?» 4J:3fc&i?>ig£»jaw-4igi:. mey-hum 

4. ^flcSRl 2 0tf>y-h 1 1 OTHfctt. fflKfc. «X««c7)ffi^*|6jt?aoTB5ffi^««« 

f-^/HS«12 2*s#art-4. ^««R1 #Itffl^4J:3fcB2<0«£^j£^4£fcfcJ:'). ro£ 

2 0fcfctt4y-M 1 0<7>£HS51 1 8TBHL V- ®lX^2^li:^&^-CroEy-hSfi£»ffllgfc 

x«« 1 1 2 fc HV-f yjg^ 1 1 4 vSrt^t ftfW^MTS t b fct. !5E1Si t ttofl}co3^l 

ss* J sat4g»fc(±^^>^v^ lkvix. zto 40 arFflko^w^st. ^assa5aa?L^flw-4x 

1 2 o fcy- m i o^3ti&a! 1 1 8 b <m nb. tm^mimfctzmz mm^m^mmM,^ 

j: 3^r*«-^^w»<^H£(i, mos h7>y*x^ mL<vmz?-YMmxmojmb. may-hs 

[ o o o 6 ] -e^-c. *%m±±mim£&x-x+j:Zti &tsz b t i o . te?«y- h ^»i£^-4xst . i?s 

fci,^-c& o . e*#w»£$*ifcy- mi o<^^ y- hsdugfflig^i^i^4ief: . mg&mty- b 

a?i 1 8tc#^-4s*sM<r>®i^H4^fc&B«fc £mh&mwmzm3-2>*mm&<?>$mmiz. 

•T4. 1 8izmLthMosbyy m2mmi<Dv-A/vu4 ymmmm-ixub. 



(4 

5 

[00 10] 

imkvmmmmi m i mmm) *mxomim 

mtcomm^&^m^m^tco-chh. £>om 
[oo 1 1] hi^m06«. xmmmimtmmtz 

(b> a (a) tfctts <b> - (b> mmmz-h 
(c> - ( c ) wmmvfoh. 

[00 12] Hl*>^>i)*»SJ:dfc. pi^'j3>* 
*>&S¥gttg«10±fc. nS^mftS12$:Jg|« 

MBS : wefla»:*»t*-*ifw)ai 1 4 a $ 

®«14a . ^<0«*|6J«0» 14a»l 

a»±. ^=5r<fci,^l«fe«l 2^a5W5i^jjttS 

[00 13]#KB2*^;ba>SJ:3(c. ¥^Hcg«l 30 
OOflfflflgfc:. «?«y-h»J«^®«tc*>tt5flS* 
[6j<Oi8 1 4 b£»jftrs. *HSj9BSfct>v^Tli. B«t» 
fcfcft S$#|6K9i& 1 4 b £Bf£tZ . ZWmmvM 

i4b«. «i.<f. uisxhzovrjy <i-tz**)m 
n^ex-y ^-y^-rs £ fc t i om-rs ^ t 

£ . £ OiS 1 4 b t> . 4«5K fc t^f^Bj^ 1 2 JrRat 

Ufa<»m 14a fc&#l6]?>g| 14b t A»£>3rSifrf 
S14*>>-Hg|£^^fc:mSfl.S. 4fc. JL^D 40 

-^t^^ttssaimiLi 6*qgj£Siis. ^tc. 

«r<^frf«<^|i4tt>»ts*te^<7)rtfflfcr«. nSO 

0 fc n£*>K W y««2 2 

-r%h*>. wmmi 2^m-^.<m\Ax 

#2 0. 22im&2il&. 
[00l4]<Kfc@3*>£>;b*>SJ:3fc:. ^co+m^ 

&24£mm?h. ^vyay»ftifi24tt. «* 50 



) ftffl¥l 1-2 61056 

6 

tf, CVD (cheiical vapor deposition ) #(Cj; 9if 
«-t£.Ifc#-C£6. ^^ynyStJS2 4^«^- 
S^tfcJ:'}. 18?tt<a«i4tt£<0v'j3y&flJifc: 

[00 15]^fcH4*^t)^I.J:dt:. ^'JnygHfc 
K24^x-y^-A-y^-rs^i:tJ:0. aK»j£$*tfc 

^metsasssa 1 6 izzs y n y^tjs 2 4 ^«#§if- 
t, xi^ga52 6^js-rs. zcoismm&26 

t»li.»f. ^U3y^fl^24^RIE (reactive i 
on etching) -?hmz%<7)X.",T>ym$:W2£t&Zk 

(cio. &e&miz&m-hztwxzz. z<wm 
tm&26£B&t&ztiz£t)^ m-v&miArtm 

t. 

mzw^miz&mizy- htmmt txvy-m 

4fcK2 8£»j£U £ <r>*mmmm<7mm* ?~ V 
[OO17]»:t:06*^i5*»SJ:dfc:, ^co*m^ 

ftnabty- h ^mm^hft^omwm. 3 0 s-^* 

tiztxtrntz. ^mttit3ott, mz&. cvdc 

m. m&wsmmmt&zttzz'vmzktrt'Z 

y-?hzktz£*). m L fty-h3 2$:Bm-&. -r* 
h*>. xyr>r&zm&Lx. m-vt<mi4\izhh 

2*&m-h. z<mwm3o<Kcii->ytLx 

fcL RIEfci^Xyf-y^^ CMP (cheaical kc 
hanical polishing ) fciSx^f-y^fcff fetiS. 

ia±^xgtcj: 0.^1 mmmtzmMo sy^j 

[0018] jajKDidfc. ^lH^®fc:«5MOS 

7-h3 2<vstm®3 4Tmmmmm.\ otc, 

tt»a52 6^»t&^fctL^-C, ^^3Scl^53 4t 
li. e?*y-h3 2<03ci^3 4«0Tiafc:. y'jay 
^2 6^0. 3cHa53 4fc^«««10t^tc4i 

OS h7y^^FET»rf^tBI^«:^IS^«y- 
h 3 2<7)£H& 3 4 t:feJtS?F4iSMi&t©i^S Zt& 

x-zz. *LX. zcoxoiz^^m^wm-iztiz 
Moshjyitxfvmifro&mitzmzzkifi 



7 

[0 0191 Ifrh. £Htg*|g|52 6£#t£MOSh 

mi<a. mifrbfrfr&xoiz. ^mtmsLiotza 

Vh-H\ft<r>M\ 4 a£jft£U m2frt 3 bfrhS. d 

tc. ztitiiW)TUTm\in<mi 4 b s-mrsc: 

»tf04 J: 3 fc. @eS^W(c^^^3cH 

IfegSHSill 1 6 2 6 S-Jgjfc-r* £ t VX 

z^tz. a satw * -5 ic. »i4 

fciBB£Wfctt?*y- h 3 2 fcJ&fctSC fctfTS 
h 3 2 ifimvmsi 1 0 WItf>jiA/C& SflBSTife SO 

[0020] (m2mmm) m2mmmt. 

[0021] H87b^H 1 3 li. **<»<0&2lii»BS 
1Z&h^mm.<mgXU*^mmx*bh. .1*1 
£»#@fci5Wt. (a) Ji^«^M<OTOBrj,0. 

(b) tt (a) fct>»ts (b ) - (b) wmm-h 
s. tiz. ai 2&xmi 3tct>tts ( c > a. -e^i-r 
fioa (a) tijjts (c> - ( c > mmm?$>&. 

[0022] mifrhbfrh i 3 ^ $s y 3yM^r5 
¥*SfcS«4 0±fc. y 3 ySKtK4 2 ^ y 3 

»3>mim4 4t&. mm. cvDtzxvmtrh 

mm- 1. z.<n?- hwmmmmzmim&&ti& 
ZktzX*). y-h$m&tzt:itxmtLx<r>&.m* 

&?tmtX$>l.Wi^X. §'>J=i>KftR4 2J:S'>J 

3 ymm4 4 1 1=. h&f&mmttui 
h~-nm<nm4 e az&mt. xmmmtza^x 
it. B+fcfcJt&lSfcfrr«noS4 6aS-^ritrs. zcm 

4 6 afct i^y 3 ygHLK4 2 1 i^y 3 >gfcK4 4 1 

s-maiLT, ^m&.4o<vmtfsiirt-z£d£m 

[0023] WmSfrhhfrh J: o t . d<o+m^ 
«^HLhfcU> ? Xh48SrMifBL. £01sS£*h4 8fc 



(5) ^¥1 1-261056 

8 

mta i/o^y 3> 3 ^&| ( ¥iifcai£4 o srssw 

KUtfttx <y ^-y ^s d t izX 0 . W*fflS4 0 iz 
££*g*5$iI3i?L5 2 S-JgjSf * . tthh. VVX h 
4 8 1 is y 3 yg^fc!84 4 fc £ vx? i: LTflSSSStf 

t. ^#s«4o<7)saja^^5-x-/f->^-rs. 

ClOJItfftx •/ ^y;/ i: LT«. y 3 >§-(blS4 4 

[0024] mzM9 irt>hfr& «fc o fc. 5t<0lST}g 
^L^W^h4 8^-eoi^-7X^i:LTffl^T. v- 
10 y3^iHkJS4 2i:xy3^ftJg44i:&SS?W{cS 

««Offctr|6j<0«4 8 b Zffifrfh . "«:;b^ *£Ht 

»®t*5v^Tti. ^y 3 vs$KkK4 2tisva>m.im 
4 4t\z. rnm<rm4Sb*m&?h. ^.<m4Sh 

t>; m3*LfcS4 6atPafc. >-y3>«ft)l4 2t 

isva>m{m4 4tzmkLx. ^mtmmocrm 
jtyxoitfixvfy/tLTii, mm. rie^ 

{f^S. i<7)it4 8 b fc B?i£L*:rg4 8 a tf. 
20 «<JD«4 8*»*^y3ysftK4 2fcyy3yg^tK44 

[0025] ifcfcHl 0*^i?^6J;dfc:. UiSXh4 

*TtLTc7)^y3y|&(t|g54*«l»rs. Cc0y'j3 
>KfklS5 4ii. CVD^fcJ:0«l»tSii: 

tfxzh. zcoisva>mm5 4zmm-z>ztizi 

[0026]<}CfcHl lij>t>hfr&£diz. >-y3>K 

30 ttm54£x.- / i-j<i>y7-$-&zt££'). ^mmstm 

a?L5 2fcr^y3>HflJg545:g|SF$-frT. 

y 3>sKhM 54£r i E-rsigtr-eox-/ f-y^*^ 
s. 

[0027]»:tcHl2A»iS>*)A>SJ:3t:. ;<0W 

««^at:fe{tste : F«<os}4 6frt>m&Lx^&*m 
tmfc4 o osiBfc:. y- htmmt lxoy- brntt 

40 1&&SZ7M4 6it>t>nftLx»i>¥m#mL4 omm 
*a3. z<7)y-vmM5B\s.. mm. mmzi. 
*)mmhztifix'%h. rn^x. z<r)*w\?m#ms 
±izy- h *mt&zt&><rjm&&6 o t&m^ 
mtt. z<mrnm6o\m?#.0>mi4Z£m£ 

TiftWtS. ^«ttK6 0Ji. mm. cvDfciO^ 

y^ysy. *>5^±. x/*v?»>rtz£*)mj!& 
m. mmwsmzim?&ztiz£*)n&zttfTZ 

so rt&ztizx*). nff-#. j y-v6 2mm-h. ?% 



(6 

9 

mm&me o t izx •? . m-^- v e 
2£«a£ts. zmmsmeon^+yrtLx 

tt. RIEtiSXy^y^, CMP (cheaical tec 
hanical polishing ) KiSXy^y^tf&ff t>tih. 

[0028] wcm 1 3frt>hfrh xot. t&?*y- 

h 6 2 OS-teTOiaWBlicSfl*:^ 0 a ymM4 2 1 
vm&4 4 i: S\ SiRWtcx y j-> Z t 
lz£ *) m&h . "«ri5*». fe^tty- h 6 2^^ 

U 3 >KftJ84 2ky'ja ygfl^ 10 
4t$mm<ZklzX*). pSO¥#ft»S4 0 

ajs-fr*. z<?>i'V3>mm4 2t : svzi>mttm4 
4 tx.vi->yt Lxa. mm. r i E#mt>ti 

iiX/C. V-X«i#6 4 1 H M 6 6 1 ZBfc? 

s. zw-ximb4tY\'4>ffl$L6(>0mmi. 
m-nt?- v 6 2 #vx? t tr<oftS9S-*fc-t<o-c. 

2 jasjgst^Mos vyy-sxtzmtztifix* 

S. 20 
[00 293«±OJ:dt:. !B2fg*BB»8fcftSMOS 

hjyisxfizx^xh. mimemtm^ 

«y- h 6 2*>£HSIt6 8Tffl*>¥3*fcg«4 0 fc. £ 
ISJg»&56£^»tS£fciU:tfre. -^3cl^68 

[0030] LjKk mfU8E9Bi:|i3t&fc:. ScMieS 
35 5 6 £ 3rT£ M O S h 7 > x'X ? £ @ ES£W fcfBt 
±0PL<tt. 07 id 
tc. S/Uny^fcJ84 2i:v'j3^ft|g44<C-*tiil 
<0S4 6a^MU B8&VH9*^*K{i»SJ:dfc. 30 
Clfli: \tW>3MxmH<m4 4 b £ JBJfcTS i 1 fc: 

«t o . m-wm4 6 . ^flfcm6j?)i&4 4 

bSrJftfctSrofc. ieg£W£4^ttffi£4 0 C3*H 
im8m&L5 2Zffifc?h. 01O&tf01 
1 5 fc. C<OXH»SI35«a?L5 2t:ie 

mM&smm5 6m&th. m^x. mi 2& 

-&miz1&FViy-h6 2£&i&.U 01 3frt>i>fr?>£ 

o tie sm&mt's y 3 ysfti84 2 i: v y aygfl^a 

44fc£x./^y^fcJ;9lilf*UC. V-X/KMy 40 
1S«64. 66£Jft£t&. ^AdfctB&TcMrX* 

[0031] L^fc. <§?t^-h6 2#^ftg«4 
6 2tV-A/Yl"(ymt&64. 6 6t<DfSkr)&&i 
[ 0 0 3 2 ] %ti. *m&±3emmm£fglfcZtvf 

s*fc:39&5rfrcj>&. mar, ss*2isi»is8fci>»7£ .50 



) Him 1-261056 

1 0 

y- hwmmmi. ^ u =j >k^is4 2 1 y 3 

-ffclS4 4i:OlSa«jS-C<i^<. v'JaygtJS**^ 
LT^fr^S4 0{C*rtT^?e^l.a5«TfcWf 
[0033] iti, ±SHSSeSTIinM<0MOSh7 

x'i>^xi>mmzmmx'Z&. mimmmtpmio 
s h 5 y *jx? izmm iti^itm 1 4 t^ma<jm 
zti. mm£m2mmB*pWMosh7y>>xftz 

[0034] imzmmmiz&^xte. &=f 
#.<?>m 14.46 zmm-tfetz. mfitwm 1 4 a. 

4 6a ZftlzBtiLl,t:®£ffljliWm 1 4 b . 4 6 b * 
MLW, Zti*mizLXi>*\,\ -f%h*>. Wifa 
<7)»14b. 4 6b £SW3Bj£Lfc&fc8ttri6ltf>ig 1 4 
a. 4 6a£Jgj£LTi>«l:^. 
[0035] 

uosvyy-jx^^a^x. z<r>m-#.?-Y<n$m. 
fm&mhzb&xzz. 

[01 ] *3%BJ<0^1HSBg«t«^^ftcga^?jS 

[02]*iwH^iiaBg©tc«s^«^a^!is 

. 

-Lgtf>-&£jj?rBrffi0 ( nlMOS h7Vv*X^<0J© 

[04 j *m?>m i mmBizte&im&smcrmk 
[05] *mx?>m i mmm£®i*mmm<m& 
[06] -*.wm% i mmmiz&mmftmmt:*? 

[07] ^W^m. 2 SlitJg®t&l>^ft3iac7)g£ 
Ig<O-S!l:5ttBfa0 ( nIMOSh7^^ 
. 

[08] *^Bcom2Hi40ffit:^S^«^S«S8S 
X8<7)-^^Scttfffi0 ( nlMOS h7>v*X^<0J© 

[09] *mmw,2mem^m^kmmm. 



1 1 

[01 o] *m<r)m2mmm£®h*tm#&g<m 

mxm<r>-U&*tWMm ( n^MOS hjyitxfco 

[Bin *mnm2mm®m&*mmsm 

[01 3] *^^2Htt»@fc«&^«^S<0lR 
880 ( nSMOS h7Vi/X9<n%&) , 
[014] paMOSh^VxX^fc^lll^S^ji 

[01 5] pSMOSb7>'i'*X?fcm20i*i0$B£jg 
J8L;fc*§££*-rBrffi0. 



(7) ^BiTl 1-26 1056 

1 2 

[016] «!3|W)< LJgy-hfiti&DMOS h^^X 
2WBB0. 

[0i7] memrtty-hmmoMos v^y-jx 
^wb0. 

[0i8] hmmoMo sy-j wx 

[019] 018tCii>1tSXIX -XIX SSBrffiH. 
10 

10 20 V-Xffi£ 

2 2 PM>W 
26 

28 >*-MHfcIg 

3 2 <S?«^-h 
34 ^-1 



[01] 



[02] 



(a) 



(b) 



12 14a 12 14a I? 14a) 2 



4 



d 4 



.1 



14a 14a 14a 




14a 22 l^ 2 ? 14a f 




W 



[016] 
100 100 100 100 





102 f 

4- 


104 

4- 






T 








n 


ff 




— 1 


u 

















-106 



116- 



[017] 



jfnF 



112 



_J I 1 1 II I 



IL^-iio 



114 



TT2 



114 



112 



114 



11211114 



112 



114 



112 



J14 

q 

a 



114 



innr 



(9) 



igPm 1-26 1056 





(10) 



Wffi¥l 1-261056 



[01 11 



46 



(b) 



Ok 

46b 



(a) 



46b C 



-~56 



— 56 



46a 



— 56 



46a 

tr 



(b) 



(b) 




1013] 

(b> ? g t ,?r^ z 6 




68B68 / « 6 ,( C )« 





T EL- 58 ; 



56 



[012] 

62- 
56 \56 



2 &> 



56- 







■ 








• 














H 




56— 


i — r 








J(c) 





(b) 



(b) 



(c) 




(b) 



20 



26 



[014] 

32 v. 
? 26 20 s 



22 



22 



20- 



1 

\ '• 






1 1 1 


/ — ^ 










20 > 




. ' 1 


^34 








i 26 ?n— it . 



-26 



34' £ 34' 22 l*" 20 34 

««J(c) 
34 34 34 



(b) 



(c) 




(11) 



fSgm 1-261056 



mi5l [018] 




JP 1 1-261056 machine translation 



lof9 



JP 11-261056 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device and 
its manufacture approach of the MOS transistor which has the grid-like gate about a 
semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] As structure effective in increasing the gate width per unit 
area of an MOS transistor, the structure which arranges the gate in the shape of a grid is 
known. Drawing 16 is drawing showing superficially the MOS transistor of the usual 
radial fin type gate structure in the former, and drawing 17 is drawing showing the MOS 
transistor of grid-like gate structure superficially. 

[0003] When the four gates 100 are formed and the source field 102 and the drain field 
104 are formed between them in radial fin type gate structure so that drawing 16 may 
show, the gate width in an active region 106 is set to 8W. On the other hand, in grid-like 
gate structure, when the gate 1 10 is formed like illustration and the source field 1 12 and 
the drain field 1 14 are formed between them so that drawing 17 may show, the gate width 
in an active region 1 16 is set to 20W. It is known by making the gate of an MOS 
transistor into a lattice that the gate width per unit area can be increased so that this may 
show. 
[0004] 

[Problem(s) to be Solved by the Invention] Drawing 18 is the top view expanding and 
showing gate 110 part of the MOS transistor which has the grid-like gate. This drawing 

18 shows n mold MOS transistor as an example. Drawing 19 is XIX-XIX in drawing 18 . 
It is a line sectional view. 

[0005] The parasitic capacitance which does not contribute to FET actuation at the grid- 
like gate 110 exists in an intersection 1 18 so that drawing 18 may show. That is, parasitic 
capacitance will exist also in the intersection 118 which is the part which does not 
contribute to the current pass between the source field 1 12 and the drain field 1 14. In 
more detail, gate dielectric film 124 is formed in the front-face side of the semi-conductor 
substrate 120, and the gate 1 10 is formed on this gate dielectric film 124 so that drawing 

19 may show. Moreover, the channel field 122 exists in the semi-conductor substrate 120 
gate 110 bottom. However, since the gate 1 10 intersection 118 bottom in the semi- 
conductor substrate 120 is not inserted into the source field 1 12 and the drain field 1 14, 
the path for which a current flows does not become. Therefore, although the parasitic 
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capacitance which exists between this semi-conductor substrate 120 and the intersection 
1 18 of the gate 1 10 is not related to actuation of this MOS transistor, it will exist. Such an 
excessive existence of parasitic capacitance serves as hindrance of improvement in the 
speed of actuation of an MOS transistor. 

[0006] Then, this invention is made in view of the above-mentioned technical problem, 
and it aims at aiming at reduction of the parasitic capacitance which exists in the 
intersection 118 of the gate 110 constituted in the shape of a grid. Namely, it aims at 
attaining improvement in the speed of actuation of an MOS transistor by reducing the 
excessive parasitic capacitance which is not related to actuation of the MOS transistor 
which exists in an intersection 118. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the semiconductor device concerning this invention is characterized by to have 
the source / drain field field formed between each grid of a semi-conductor substrate, the 
grid-like gate formed in said semi-conductor substrate front-face side in the shape of a 
plane-view grid through gate dielectric film, and said grid-like gate in said semi- 
conductor substrate, and the crossover insulation section which were formed in the semi- 
conductor substrate of each intersection bottom of said grid-like gate. 
[0008] Moreover, the manufacture approach of the semiconductor device concerning this 
invention The process which forms the 1st slot in the impurity layer of the 2nd 
conductivity type formed in the front-face side of the semi-conductor substrate of the 1st 
conductivity type along the direction of either length or width, By forming the 2nd slot in 
said impurity layer formed in the front-face side of said semi-conductor substrate along 
the direction of another side of length or width While considering as a grid-like slot in 
accordance with these 1st and 2nd slots, dividing said impurity layer in the slot of the 
shape of this grid and forming two or more source / drain fields between each grid The 
process which forms a crossover insulation section embedded hole deeper than parts 
other than the intersection in said 1st and 2nd slots in said semi-conductor substrate in the 
intersection of these 1st and 2nd slots, By embedding an insulating member at said 
crossover insulation section embedded hole in said semi-conductor substrate It is 
characterized by having the process which forms the crossover insulation section, and the 
process which forms the grid-like gate by embedding a conductive member in the slot of 
the shape of said grid which covered the front face of the slot of the shape of said grid 
with a wrap process and said gate dielectric film with gate dielectric film at least. 
[0009] Furthermore, the manufacture approach of the semiconductor device concerning 
this invention The process which forms the film for gate die forming which plays a role 
of a mold by forming a slot in the front face of the semi-conductor substrate of the 1st 
conductivity type, The process which forms the 1st slot so that said semi-conductor 
substrate may be exposed to said film for gate die forming along the direction of either 
length or width, While uniting said 1st and 2nd slots and forming a grid-like slot in said 
film for gate die forming by forming the 2nd slot so that said semi-conductor substrate 
may be exposed to said film for gate die forming along the direction of another side of 
length or width By embedding the process which forms a crossover insulation section 
embedded hole, and said crossover insulation section embedded hole in said semi- 
conductor substrate by the insulating member at the semi-conductor substrate of the 
intersection bottom of the slot of the shape of said grid By embedding a conductive 
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member in the slot of the process which forms the crossover insulation section, and the 
shape of said grid formed in a wrap process and said film for gate die forming at gate 
dielectric film in the front face of the semi-conductor substrate exposed from the slot of 
the shape of said grid at least It is characterized also by having the process which forms 
the source / drain field of the 2nd conductivity type in the front-face side of the semi- 
conductor substrate located between the process which forms the grid-like gate, the 
process which removes said film for gate die forming, and each grid in said grid-like 
gate. 
[0010] 

[Embodiment of the Invention] (The 1st operation gestalt) The 1st operation gestalt of 
this invention aims at reduction of the parasitic capacitance between the grid-like gate 
and a semi-conductor substrate in the MOS transistor of the type which embedded the 
grid-like gate at the semi-conductor substrate, and formed it by preparing the crossover 
insulation section in the part located in the intersection bottom of the grid-like gate in a 
semi-conductor substrate. ****** is explained more below. 
[001 1] Drawing 1 thru/or drawing 6 are the sectional views showing the production 
process of the semiconductor device concerning the 1st operation gestalt of this 
invention. In each [ these ] drawing, (a) is the top view of a semiconductor device and (b) 
is a (b)-(b) line sectional view in (a). Moreover, (c) in drawing 7 is a (c)-(c) line sectional 
view in this drawing (a). 

[0012] The impurity layer 12 of n mold is formed on the semi-conductor substrate 10 
which consists of silicon of p mold so that drawing 1 may show. This impurity layer 12 
can be formed with epitaxial growth, or can also be formed by ion implantation. The 
impurity layer 12 is for finally forming the source / drain field. Then, slot 14a of the one 
direction in a grid-like gate formation schedule field is formed in the impurity layer 12 by 
the side of semi-conductor substrate 10 front face. It sets in this operation gestalt and slot 
14a of the lengthwise direction in drawing is formed. Slot 14a of this lengthwise direction 
can be formed by carrying out patterning of the resist so that it may have resist 
puncturing of a lengthwise direction with lithography, and carrying out anisotropic 
etching. It is necessary to form this slot 14a until it penetrates the impurity layer 12 at 
least. 

[0013] Next, also in a grid-like gate formation schedule field, slot 14b of a direction is 
formed in the front- face side of the semi-conductor substrate 10 so that drawing 2 may 
show. It sets in this operation gestalt and slot 14b of the longitudinal direction in drawing 
is formed. Slot 14b of this longitudinal direction can be formed by carrying out patterning 
of the resist so that it may have lateral resist puncturing with lithography, and carrying 
out anisotropic etching. It is necessary to form it until this slot 14b also penetrates the 
impurity layer 12 at least. Of this etching, the slot 14 of the shape of a grid which consists 
of slot 14a of a lengthwise direction and lateral slot 14b is formed in a gate formation 
schedule field. Moreover, the crossover insulation section embedded hole 16 with the 
intersection deeper one step than the part of other slots in the slot 14 of the shape of this 
grid is formed. Furthermore, inside each grid in the slot 14 of the shape of this grid, the 
source field 20 of n mold and the drain field 22 of n mold are formed by turns. That is, 
the source / drain fields 20 and 22 are formed between each grid by dividing the impurity 
layer 12 in the grid-like slot 14. 

[0014] Next, on the whole, the silicon oxide 24 as an insulating member is deposited on 
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the front face of this middle semiconductor device so that drawing 3 may show. This 
silicon oxide 24 can be deposited by CVD (chemical vapor deposition) etc. By depositing 
this silicon oxide 24, the grid-like slot 14 is filled by this silicon oxide, and the front face 
of a middle semiconductor device is graduated mostly. 

[0015] Next, by carrying out etchback of the silicon oxide 24, silicon oxide 24 is made to 
remain in the crossover insulation section embedded hole 16 formed deeply, and the 
crossover insulation section 26 is formed so that drawing 4 may show. This crossover 
insulation section 26 can be formed in self align by adjusting that amount of etching, in 
case RIE (reactive ion etching) of the silicon oxide 24 is carried out. By forming this 
crossover insulation section 26, the depth of the grid-like slot 14 turns into the overall 
almost same depth including that intersection. 

[0016] Next, on the whole, the gate oxide 28 as gate dielectric film is formed in the front 
face of this middle semiconductor device, and the front face of this middle semiconductor 
device is covered by gate oxide 28 so that drawing 5 may show. This gate oxide can be 
formed by thermal oxidation. 

[0017] Next, on the whole, the conductive film 30 for constituting the gate is deposited 
on this middle semiconductor device so that drawing 6 may show. On the whole, this 
conductive film 30 fills the grid-like slot 14, and it deposits it until the front-face side of 
this middle semiconductor device is graduated. The conductive film 30 can be obtained 
by depositing conductive members, such as a refractory metal, by polish recon and 
sputtering with CVD. Then, the grid-like gate 32 is formed by etching this conductive 
film 30 in self align. That is, the grid-like gate 32 is formed by adjusting the amount of 
etching and making the conductive film 30 in the grid-like slot 14 remain. As etching of 
this conductive film 30, etching by REE and etching by CMP (chemical mechanical 
polishing) are raised. According to the above process, the MOS transistor concerning the 
1st operation gestalt can be obtained. 

[0018] As mentioned above, so that drawing 6 may show, since [ according to the MOS 
transistor concerning the 1st operation gestalt ] the crossover insulation section 26 is 
formed in the semi-conductor substrate 10 of the grid-like gate 32 intersection 34 bottom, 
the parasitic capacitance in this intersection 34 can be reduced. The crossover insulation 
section 26 which becomes the intersection 34 bottom of the grid-like gate 32 from silicon 
oxide was formed in more detail. The parasitic capacitance produced between an 
intersection 34 and the semi-conductor substrate 10 is reducible with this crossover 
insulation section 26. That is, the parasitic capacitance in the intersection 34 of the grid- 
like gate 32 which is unrelated to FET actuation of this MOS transistor can be reduced. 
And improvement in the speed of actuation of an MOS transistor can be attained by 
reducing parasitic capacitance in this way. 

[0019] And the MOS transistor which has the crossover insulation section 26 can be 
manufactured in self align. In more detail, the deep crossover insulation section 
embedded hole 16 can be formed in a part for these intersections in self align by forming 
slot 14b of the other directions at a process different from this so that drawing 1 may 
show, slot 14a of the one direction in the semi-conductor substrate 10 may be formed and 
drawing 2 may show. Then, the crossover insulation section 26 can be formed in this 
deep crossover insulation section embedded hole 16 in self align so that drawing 3 and 
drawing 4 may show. Furthermore, the grid-like gate 32 can be formed in a slot 14 in self 
align so that drawing 5 and drawing 6 may show. Thus, by making a manufacture process 
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in self align, the mask alignment in a manufacture process becomes unnecessary, and can 
attain detailed-ization of a process. Moreover, a short channel effect can be made hard to 
produce, also when detailed-ization of an MOS transistor is attained, since it is the 
structure where the grid-like gate 32 is embedded at the semi-conductor substrate 10. 
[0020] (The 2nd operation gestalt) The 2nd operation gestalt aims at reduction of the 
parasitic capacitance between the grid-like gate and a semi-conductor substrate in the 
semiconductor device of the type which protruded and formed the grid-like gate in the 
front face of a semi-conductor substrate by preparing the crossover insulation section in 
the semi-conductor substrate of the intersection bottom of this grid-like gate. ****** is 
explained more below. 

[0021] Drawing 8 thru/or drawing 13 are the sectional views showing the production 
process of the semiconductor device concerning the 2nd operation gestalt of this 
invention. In each [ these ] drawing, (a) is the top view of a semiconductor device and (b) 
is a (b)-(b) line sectional view in (a). Moreover, (c) in drawing 12 and drawing 13 is a 
(c)-(c) line sectional view in each drawing (a). 

[0022] Silicon oxide 42 and the silicon nitride 44 are deposited on the semi-conductor 
substrate 40 which consists of silicon so that drawing 7 may show. These silicon oxide 42 
and the silicon nitride 44 can be deposited by CVD. The film for gate die forming in this 
operation gestalt consists of these silicon oxide 42 and a silicon nitride 44. By forming a 
slot behind, this film for gate mold formation is a member which plays a role of a mold 
for forming the gate. Then, slot 46a of the one direction in a grid-like gate formation 
schedule field is formed in silicon oxide 42 and the silicon nitride 44. It sets in this 
operation gestalt and slot 46a of the lengthwise direction in drawing is formed. This slot 
46a penetrates silicon oxide 42 and the silicon nitride 44, and it forms them so that the 
front face of the semi-conductor substrate 40 may be exposed. 

[0023] Next, a resist 48 is applied on this middle semiconductor device, and patterning of 
the resist puncturing 50 is carried out along the slot of the other directions of the grid-like 
gate formation schedule field in this resist 48 so that drawing 8 may show. It sets in this 
operation gestalt and the resist puncturing 50 is formed toward the longitudinal direction 
in drawing. Then, the crossover insulation section embedded hole 52 is formed in the 
semi-conductor substrate 40 by carrying out anisotropic etching of the semi-conductor 
substrate 40 which consists of silicon exposed from this resist puncturing 50 
alternatively. That is, a resist 48 and the silicon nitride 44 are operated as a mask, and 
only the exposed part of the semi-conductor substrate 40 is etched. RIE which has 
selectivity to the silicon nitride 44 as this anisotropic etching is raised. 
[0024] Next, slot 48b of the other directions of a grid-like gate formation schedule field is 
formed by carrying out anisotropic etching of silicon oxide 42 and the silicon nitride 44 
alternatively, using as a mask the resist 48 formed at the previous process as it is so that 
drawing 9 may show. That is, lateral slot 48b is formed in silicon oxide 42 and the silicon 
nitride 44 in this operation gestalt. This slot 46b also penetrates silicon oxide 42 and the 
silicon nitride 44, and it forms them so that the front face of the semi-conductor substrate 
40 may be exposed. [ as well as slot 46a mentioned above ] As anisotropic etching for 
forming this slot 46b, RIE is raised, for example. The grid-like slot 48 is formed in 
silicon oxide 42 and the silicon nitride 44 by this slot 48b and slot 48a mentioned above. 
[0025] Next, a resist 48 is removed so that drawing 10 may show. Then, the silicon oxide 
54 as an insulating member is deposited on this middle semiconductor device. This 
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silicon oxide 54 can be deposited by CVD etc. By depositing this silicon oxide 54, the 
grid-like slot 46 is filled by this silicon oxide 54, and the front face of a middle 
semiconductor device is graduated mostly. 

[0026] Next, by carrying out etchback of the silicon oxide 54, silicon oxide 54 is made to 
remain in the crossover insulation section embedded hole 52, and the crossover insulation 
section 56 is formed so that drawing 1 1 may show. This crossover insulation section 56 
can be formed in self align by adjusting that amount of etching, in case RIE of the silicon 
oxide 54 is carried out. 

[0027] Next, the gate oxide 58 as gate dielectric film is formed in the front face of the 
semi-conductor substrate 40 exposed from the slot 46 of the shape of a grid in this middle 
semiconductor device so that drawing 12 may show. And it is a wrap about the front face 
of the semi-conductor substrate 40 exposed from the grid-like slot 46 by this gate oxide 
58. This gate oxide 58 can be formed by thermal oxidation. Then, on the whole, the 
conductive film 60 for constituting the gate is deposited on this middle semiconductor 
device. On the whole, this conductive film 60 fills the grid-like slot 14, and it deposits it 
until the front- face side of this middle semiconductor device is graduated. The conductive 
film 60 can be obtained, when polish recon is deposited by CVD and it deposits 
conductive members, such as a refractory metal, by sputtering. Then, the grid-like gate 62 
is formed by etching this conductive film 60 in self align. That is, the grid-like gate 62 is 
formed by adjusting the amount of etching and making the conductive film 60 in the grid- 
like slot 46 remain. As etching of this conductive film 60, etching by RIE and etching by 
CMP (chemical mechanical polishing) are raised. 

[0028] Next, the silicon oxide 42 and the silicon nitride 44 which were formed between 
each grid of the grid-like gate 62 are removed by etching alternatively so that drawing 13 
may show. That is, the semi-conductor substrate 40 of p mold is exposed by removing the 
silicon oxide 42 and the silicon nitride 44 which were formed between each grid of the 
grid-like gate 62. As this silicon oxide 42, the silicon nitride 44, and etching, RIE is 
raised, for example. Then, impurity ion is driven into this middle semiconductor device, 
and the source field 64 and the drain field 66 are formed. Since the grid-like gate 62 plays 
a role of a mask, formation of this source field 64 and the drain field 66 can be performed 
in self align. According to the above process, the MOS transistor concerning the 2nd 
operation gestalt can be obtained. 

[0029] As mentioned above, since [ with the MOS transistor concerning the 2nd 
operation gestalt as well as the 1st operation gestalt ] the crossover insulation section 56 
is formed in the semi-conductor substrate 40 of the grid-like gate 62 intersection 68 
bottom, the parasitic capacitance in this intersection 68 can be reduced. 
[0030] And the MOS transistor which has the crossover insulation section 56 can be 
manufactured in self align like the 1st operation gestalt. In more detail, the grid-like slot 
46 is formed by forming slot 44b of the other directions at process that this is another so 
that drawing 7 may show, slot 46a of an one direction may be formed in silicon oxide 42 
and the silicon nitride 44 and drawing 8 and drawing 9 may show. In addition, before 
forming slot 44b of a direction, the crossover insulation section embedded hole 52 is 
formed in the semi-conductor substrate 40 in self align. Furthermore, the crossover 
insulation section 56 is formed in this crossover insulation section embedded hole 52 in 
self align so that drawing 10 and drawing 1 1 may show. Then, the grid-like gate 62 is 
formed in self align so that the grid-like slot 46 may be filled, etching removes silicon 
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oxide 42 and the silicon nitride 44 in self align so that drawing 13 may show, and the 
source / drain fields 64 and 66 are formed so that drawing 12 may show/Thus, by making 
a manufacture process in self align, the mask alignment in a manufacture process 
becomes unnecessary, and can attain detailed-ization of a process. 
[0031] And since the grid-like gate 62 is protruded and formed on the semi-conductor 
substrate 40, capacity between this grid-like gate 62, and the source / drain fields 64 and 
66 can be made small. 

[0032] in addition, this invention is not limited to the above-mentioned operation gestalt, 
but is deformable to versatility. For example, the film for gate die forming in the 2nd 
operation gestalt may be not the double layer structure of silicon oxide 42 and the silicon 
nitride 44 but monolayer structure which consists of a silicon nitride. That is, it is 
sufficient if it is the member which has selectivity to the semi-conductor substrate 40 on 
the occasion of etching. 

[0033] Moreover, although the above-mentioned operation gestalt explained the MOS 
transistor of n mold to the example, even if it is the MOS transistor of p mold, it is 
applicable similarly. When the 1st operation gestalt is applied to p mold MOS transistor, 
it is formed as shown in drawing 14 , and when the 2nd operation gestalt is similarly 
applied to p mold MOS transistor, it is formed as shown in drawing 15 . 
[0034] Furthermore, in each above-mentioned operation gestalt, in case the grid-like slots 
14 and 46 were formed, after forming previously the slots 14a and 46a on the lengthwise 
direction, the lateral slots 14b and 46b were formed, but even if reverse in this, it is good. 
That is, after forming the lateral slots 14b and 46b previously, the slots 14a and 46a on 
the lengthwise direction may be formed. 
[0035] 

[Effect of the Invention] Since the crossover insulation section was prepared in the semi- 
conductor substrate of the intersection bottom of this grid-like gate in the MOS transistor 
which has the grid-like gate according to this invention, reduction of the parasitic 
capacitance produced between the intersection of the grid-like gate and a semi-conductor 
substrate can be aimed at. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



JP 1 1-261056 machine translation 



8 of 9 



[Brief Description of the Drawings] 

["Drawing 11 The sectional view showing a part of production process of the 
semiconductor device concerning the 1st operation gestalt of this invention (in the case of 
n mold MOS transistor). 

[Drawing 21 The sectional view showing a part of production process of the 
semiconductor device concerning the 1st operation gestalt of this invention (in the case of 
n mold MOS transistor). 

[Drawing 31 The sectional view showing a part of production process of the 
semiconductor device concerning the 1st operation gestalt of this invention (in the case of 
n mold MOS transistor). 

[Drawing 41 The sectional view showing a part of production process of the 
semiconductor device concerning the 1st operation gestalt of this invention (in the case of 
n mold MOS transistor). 

[Drawing 51 The sectional view showing a part of production process of the 
semiconductor device concerning the 1st operation gestalt of this invention (in the case of 
n mold MOS transistor). 

[Drawing 61 The sectional view showing the semiconductor device concerning the 1st 
operation gestalt of this invention (in the case of n mold MOS transistor). 
[Drawing 7] The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 81 The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 91 The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 101 The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 111 The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 121 The sectional view showing a part of production process of the 
semiconductor device concerning the 2nd operation gestalt of this invention (in the case 
of n mold MOS transistor). 

[Drawing 13] The sectional view of the semiconductor device concerning the 2nd 
operation gestalt of this invention (in the case of n mold MOS transistor). 
[Drawing 141 The sectional view showing the case where the 1st operation gestalt is 
applied to p mold MOS transistor. 

[Drawing 151 The sectional view showing the case where the 2nd operation gestalt is 
applied to p mold MOS transistor. 

[Drawing 161 It goes away conventionally and is the top view of the MOS transistor of 
form gate structure. 

[Drawing 171 The top view of the MOS transistor of the conventional grid-like gate 
structure. 
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[Drawing 18] The top view expanding and showing the gate part of the MOS transistor of 

the conventional grid-like gate structure. 

[Drawing 19] XIX-XIX in drawing 18 Line sectional view. 

[Description of Notations] 

10 Semi-conductor Substrate 

20 Source Field 

22 Drain Field 

26 Crossover Insulation Section 
28 Gate Oxide 
32 Grid-like Gate 
34 Gate Intersection 



[Translation done.] 
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